A Ao | 
| = TECHNICAL REPGRT 
YY NATICK /TR-77/928 
+ | 
9 ae Sennen 
<< aaa 
= E 
“ ANTHROPOMETRY OF WOMEN 
OF THE U.S. ARMY-1977 
Report No. 3 - Bivariate Frequency Tables 
i pas! 
2 mi 
: Caadiporoved for public release; July 7977 
a eemgistribution unlimited. 


< UNITED STATES ARMY - 


ICK RESEARCH’ and DEVELOPMENT COMMAND 4 . 
- NATICK, MASSACHUSETTS. 01760 \ 4 


Clothing, Equipment & Materials Engineering i abaetety 
CE&MEL-174 


Robvewe: Four cublie celeuse; binteribution um Limite. 


veuae samep in this report does not 
sonstituce an official indorsement or approvei of the 
use oP such items. 


Luotroy thie report wher. 20 Longer needed. Bo not 
returt 


curn it to the originatcr. 


Best 
Available 


Copy 


READ iS aspen EES aaa ul 
ce REPORT DOCUMENTATION PAGE | _berORE COMPLETING FORM COMPLETING FORM 
| 


ANTHROPOMSTRY OF WOMEN OF Ti U. 3. aRMY--1977, 
(LRSPORT, NO, 3 @ BIVARIATE FREQUENCY TABLES , 


omas Churchill Edmund Shurchill, ‘maa John 1 es JS: 
‘cConville, Webb Associates; | zobert N/Ainit FSi paaar7-re-c-eng / 
iy Natick Research ahd Deve Topment Command ceicag ‘ 


- PERFORMING ORGANIZATION NAME AND ADORESS 10. PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT N RS 


Webb Associates, Inc. va 
P.O. Box 308 , -- 62723A ihe 
Yellow Springs, Ohio 45387 ; ; 

11. CONTROLLING OFFICE NAME AND ADDRESS 

U. S. Army Natick fiesearch and Development Command 

ATTN: DRXNM~VCA 

Natick, Massachusetts 01760 


PPS cienrtabenes a 


Unclassified 


{Se, OECLASSI FICATION? DOWNGRADING 
SCHEOUL 


oe ap MOTD 


. SUPPLEMENTARY NOTES 


. KEY WORDS (Continue on reveree aide if necessary and identify by block number) 


Anthropometry Survey (s) Human factors engineering 
Measurement(s) U. S. Army Static strength 

Body size Military personnel Data 

Sizes (Dimensions) Women Tables (Data) 


20. ABSTRACT (Cantinue om reverse side if receeeary ard identify by block number) 


“In this report, the third in a series, over 300 bivariate frequency tables, 
based on the data from the 1976-1977 anthropometric survey of U. 5S. Army 
women, are presented to facilitate the use of these data by designers of 
clothing, equipment, and workspaces which Army women will wear or use. A 
substantial number of these tables are similar to tables included in the 
reports of the 1946 survey of Army women. Some basic tables are presented 
in both metric and English or inch units. < - 


DD ans: 1473 Eornion oF # ov 651s opsoLETE UNCLASSIFIED 


7) 4 BoD | a SECURITY CLASSIFICATION OF THIS PAGE (When Date of 


PREFACE 


The research reported here was carried out by the Anthropology 
Research Project of Webb Associates in Yellow Springs, Ohio, under 
Contract DAAG17-76-C-0010 with the U. S. Army Research and Develop- 
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ANTHROPOMETRY OF WOMEN IN THE U. S. ARMY--1977 
REPORT NO. 3 - BIVARIATE FREQUENCY TABLES 


INTRODUCTION 


The dimensions of the human body interrelate with each other in 
a multiplicity of ways and to a multiplicity of diverse degrees. The 
solutions of many problems related to the design of clothing, personal 
equipment, and workspace require a knowledge of the nature and intensity 
of the relationships among the dimensions involved. Such a knowledge, 
indeed, is often necessary, not only for the solution of such a problem, 
but also for a visualization of the problem and the evaluation of 
alternate approaches to the development of a solution. 


Among the several ways of presenting information dealing with these 
interrelationships, one of those frequently used, particularly for 
presentation of such data to designers, is that of the bivariate 
frequency table. As the many tables presented in this report show, 
these data indicate the number or proportion of a group of individuals 
who faJl within a particular range of values for one variable and, 
simultaneously, within a specified range for a second variable. 


The bivariate table shows the range of two measurements and the 
numbers or frequencies of women who have the various possible combina- 
tions of values of the two measurements. The values indicating the 
ranges of the two measurements represent the mid-points of the intervals 
in those ranges. The frequencies or numbers of women may be expressed 
as percentages of the sample (as in Tables 4 through 100) or may be 
given as actual numbers (as in Tables 101 through 310). 


The degree of relationship between two variables may be expressed 
by the statistic of the coefficient of correlation or "R" value. The 
coefficients of correlation between body measurements may vary between 
.000, representing no correlation, and .999, representing an almost 
perfect correlation. Most correlations of this type are positive 
correlations, which means that as the value of one measurement increases, 
the value of the other measurement also increases. However, some 
correlations may be negative correlations; in this case, as the value 
of one measurement increases, the value of the other measurement 
decreases. 
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While the relationship between two measurements is indicated by 
the coefficient of correlation, the extent or degree of correlation 
may be estimated from the appearance or general shape of the bivariate. 
Table 120, a bivariate of hip circumference and weight, shows a fairly 
well-defined band sloping from the lower left toward the upper right, 
indicating that as the values for weight increase (from left to right), 
the values for hip circumference also increase (from bottom to top). 
The apparently strong relationship is further confirmed by the com- 
paratively high coefficient of correlation of .906. Thus, heavier 
women generally have larger hip girths. On the other hand, there is 
no such trend shown in Table 17, the bivariate of waist height and waist 
circumference; the distribution in this bivariate table is practically 
oval in shape. There is virtually no correlation between these two 
measurements, as confirmed by the low coefficient of correlation of 
.061. What this actually means is that almost any waist height may 
be expected to occur with any waist circumference. The practical 
implication of this lack of correlation is that skirts or trousers of 
whatever waist girth must be made in virtually all lengths in order to 


provide the sizes necessary to fit the population or that garment bottoms 


should be left unfinished and then tailored to fit the individual. 


In general, height measurements (waist height, crotch height, 
sitting height) and the lengths of the arms or legs are highly cor- 
related with stature. Circumference measurements or body girths are 
more highly correlated with weight. Breadth measurements tend to be 
more highly correlated with weight than with stature. 


Tables 101-310 also show the regression equations for the two 
related measurements. These equations, which are based upon the rela- 
tionship between the two measurements in the bivariate, make it possible 
to calculate predicted values of one measurement from given values of 
the other measurement. In Table 149, the regression equation for hip 
circumference (Y) and stature (X) is: 


Y = 0.41X + 28.704 


Thus, the average hip circumference of an Army woman 162.96 centimeters 
tall would be expected to be: 


(0.41) 162.96 + 28.704 = 95.52 centimeters 
In addition to illustrating the relationship between two 


measurements, the bivariate table serves a very important and prac- 
tical function as the basis for the development of clothing tariffs. 
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One of the ultimate objectives in the application of anthropometric 
data in the area of military logistics is the correlation of body 
sizes and clothing sizes in order to determine what quantities of 
which sizes of clothing are required to fit the bodies in the military 
population. The listing of quantities (or percentages) of clothing, 
by size, is called a clothing tariff, and it is from the bivariate 
table that such a tariff is generated or calculated. 


This report consists in the main of more than 300 bivariate 
tables based on data from the 1976-1977 anthropometric survey of 
1,331 U. S. Army women. Most of these tables were prepared directly 
from the data as they were collected and have interval widths which 
are multiples of the units in which they were recorded. These units 
were, in most cases, millimeters. A smaller number of the tables 
represent an effort to approximate the tables which would have been 
obtained had the measurements been made in inches and binary frac- 
tions of an inch. 


Chapter I discusses the problem of preparing frequency tables 
in units other than those in which the data were measured and de- 
scribes the "inch" bivariate and truncated tables (4-77 and 78-100 
respectively). Chapter II contains the "inch" tables and Chapter ITI 
those based on the original data units (Tables 101-310). The report 
concludes with a brief bibliography and an index of the tables 
included here. 


The Survey and Its Sample 


The methodology of this survey has been described in the first 
report of this series (Laubach, L. L., J. T. McConville, E. Churchill 
and R. M. White, Anthropometry of Women of the U. S. Army--1977, 


Report No, 1 ~- Methodology and Survey Plan, Technical Report 
NATICK/TR~77/021, U. S. Army Natick Research and Development 


Command, Natick, Massachusetts, 1977). The basic univariate 
statistics are given in the second report of the series (Churchill, 
E., T. Churchill, J. T. McConville and R. M. White, Anthropometry 
of Women of the U. S. Army~-1977, Report No. 2 ~ The Basic Uni- 
variate Statistics, Technical Report NATICK/TR-77/024, U. S. Army 
Natick Research and Development Command, Natick, Massachusetts, 
1977). 


A brief description of the sample in terms of age, race, and 
rank is given in Table l. 
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TABLE 1 


DISTRIBUTION BY AGE, RACE AND RANK 


No. of 
Age Subjects Rank No. of 
' 50 and up 3 Officers Subjects 
40-50 2 06.05). 026 36 
aie ops 0-1, 0-2, 0-3 308 
20-30 810 , , ave ; 
under 20 393 Total 344 
Total 1331 sue’ 
Race E-6, E-7 23 
White 989 E-4, E-5 176 
Black 302 E-2, E-3 357 
Oriental 25 E-1 431 
NA _15 
fotal..1331 Total 987 


At the completion of this survey, a group of 257 male soldiers 
were measured by the same measuring team using the same measuring 
techniques. A description and summary statistics as well as 
selected bivariate tables based onthesedata will be presented in 
a later report (Churchill, E., T. Churchill, J. T. McConville and 


R. M. White, Anthropometry of Women in the U. S. Army--1977, Report 


No. 5 ~ Comparative Data for U. S. Army Men, Technical Report NATICK/ 
TR-77/029, U. S. Army Natick Research and Development Command, Natick, 


Massachusetts, 1977). 


The organization of both surveys provided that a series of "core" 
measurements be made on each subject and that additional series of 
measurements be made on subgroups of the survey samples. All the 
bivariate frequency tables included in this report are based on the 
full sample. For easy reference, the means and standard deviations 
of these core measurements are listed in Table 2. 
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TAZLE 2 
McANS AND STANDARD ODEVIATLONS FOR THE CORE MEASUREMENTS 
VARiABLE MEAN STANDARD VARIABLE 


NUMBER DEVIATION NAMc 


a 1320213 19.158 WEIGHT 

2 1020956 e521 STATURE 

J 133049 bedda SHOULUER CACKCHIALE) HeIGHT 
4 123.253 52531 AXILLA HeIGHT 

5 118.295 5.626 BUSTPUINT HEIGHT 


6 101.39u 5ecdu WAIST HEIGHT 
7? 700307 He 375 CROTCH HEIGHT ‘ 
3 33.795 4eb7 BUTTOCK HEIGHT 
3 4723999 20089 KNLEECAP HEIGHT 
Lu 32.949 2eSde CALF HceIGHT 
11 85.077 30992 SLUTINL HeiGHT 
1e 732640 3e4o5 EYc HEIGHT, SITTING 
13 273.565 16748 SHOUL Dex-ELBOW LENGTH ‘ 
1% 432517 20235 ti. 30W-FINLeRTIP CONGTH 
15 50.998 Zebue KNtc 4clGHT, SITTING ‘ 
16 #1e00% ceddi POPLiTcAL HEILHT 
17 57.356 Setto3 BUTTUCK=*KNEL LENGTH 
18 22e919 2e225 BUST GcPTH 
19 182269 Z2eclig WALST Ut PTH 
2a CO0e2k?7 12850 Cee St bet AUTH 
2k 25 eS bu 20490 WALST sReADTH 
2e 35.366 204790 HIP BREAUTH 
23 420045 20237 SHUUL uch. O3LireTOID) 8c ATH 
cy 3203 12537 NULCK CInCUMFoRINCs 


25 100.365 Deer SHOULUcK CIRCUMFERENCE 


26 356549 be o 2y CHEST CIRGUMFrRENCe AT Sue 

27 88.215 been BUosT CIRCUMFERENCE 

28 74H. 82i 5ebl7 GAcCST CIKCUMFLRENCE 3cL0W BUST 

29 7TL)eV1% 00398 WALST VCIRCUMFL RENCE 

30 95.517 pe 337 NIP CIRCUMFCRENCE 

31 L53ed4% 7e2oo VERTICAL TRUNK CIRCUMFEReNCce 

32 37-S52y 20423 ARM SCYt CIRCUMFERENCE 

33 2646375 20294 BICEPS CIRCUMFERENCE, FLEXED 

34 252979 16624 ELBOW CIRCUMFExcNCE, FLeXeD 

35 24e0Sl Levoae FOREARM CIKCUMFERE NCE, FLEXEU 
25 


TA3LE 2 
MEANS ANU STANDARD DEVIATIONS FOR THE CORE MEASUREMENTS 


VARIABLE MEAN STANDARD VARTABLE 
NUM BEX DEVIATION NAME 


36 14.706 e655 WRIST CIRCUMFERENCE 
56.318 e591 UPPER THIGH CIRCUMFERENCE 
34.328 2ecol KNEE CIRCUMFLRENCE 
35.093 22510 CALF CIRCUMFERENCE 
20-734 1e24a ANKLE CIRCUMFERENCE 


14.999 1.003 SHOULDER LENGTH 
372858 203553 INTERSCYE, BACK 
53.169 10745 INTERSCYE, FRONT 
41.971 32169 BACK CURVATURE=BUST 
35 e3bo 36479 BACK CURVATURE@WAIST 


47.506 36730 BACK CURVATURE@HIP 
4ue 853 20654 WALST 3ACK LENGTH 
30073b 22629 WAIST FRONT LENGTH 
254204 220384 NeCK TO BUSTPOINT 
23e10u 22516 AXILLA TO WAIST 


45054 20613 SLEEVE INSEAM LENGTH 
593.797 2.962 sLEecVe OUTSEAM LENGTH 
720932 50461 CROTCH LENGTH 

540925 1.636 HcAD CIRCUMFERENCE 
142014 0539 HeAD BREADTH 


13-7638 0671 HcAD LENGTH 
9-883 0523 PALM LENGTH 
72319 0338 HAND BREADTH 
13-443 0857 HAND CIRCUMFERCNCE 
172443 0902 HAND LENGTH 


17.853 0985 INSTe P LENGTH 

240319 10¢c51 FOOT LENGTH 

30.790 1.6457 HcEewANKLe CIRCUMFERENCE 
8.866 0515 FOOT BREADTH 

6.0389 e4il HeEL BREADTH 


22-669 1.145 FOOT CIRCUMFERENCE 
234460 1.204% INST¢eP CIRCUMFERENCE 
16.856 1-617 ANKLE HEIGHT 

66463 0543 SPHYRION HEIGHT 


Chapter I 


METHODOLOGY: "INCH" AND TRUNCATED TABLES 


The basic concept of a bivariate frequency table is a simple one-- 
we set up a series of intervals or categories based on a pair of 
variables, and then observe how many individuals in a given sample or 
population fall into each of these categories. Tt is assumed that these 
intervals will spread out over the entire range of values for these 
variables and that there will be an interval to which each individual 
belongs. This, as a matter of fact, is how the majority of tables in 
this report were prepared. We have also included a number of tables 
prepared somewhat differently and, in the following paragraphs, we 
describe these "inch" and truncated frequency tables. 


The "Inch'' Bivariate Tables 


Frequency tables--be they univariate, bivariate, or of an even 
greater number of variables--ordinarilyv are based on intervals which 
are multiples of the units of measurement in which the data were 
measured and recorded. A problem arises, therefore. in the presentation 
of body size data, measured in millimeter units, to those users of such 
data who continue to base their designs on inch, half-inch and quarter- 
inch units. 


The nature of the problem in creating "other unit" tables and 
possible approaches to its solution are worth brief mention. Often, 
for example, one of the measurements involved in a bivariate frequency 
table is stature, a dimension usually measured bv anthropometrists to, 
as best the measurer can judge, the nearest millimeter. In making a 
frequency table for stature with intervals such as 60"-61", 61"-62" and 
so forth, we find that the limits of the 61"~62" interval are, in 
millimeters, from 1549.4 to 1574.8. Clearly, any individual with a 
recorded stature of from 1550 to, andincluding, 1574 falls within this 
interval. The problem is the handling of those with recorded values 
of 1549 or 1575. A value recorded as 1549 can represent a stature as 
low as 1548.5 or as high as 1549.5; some individuals measured as 1549 
thus belong in the 60"-61" category, others in the 61"-62" group. 
Similarly, some of the 1575's belong in the 61"-62" interval, others 
in the 62"-63" group. We can ignore this problem and follow a simple 
procedure of putting everyone with recorded values between 6] and 62 
inches (that is, 1550-1574 millimeters) in the interval, evervone 
with recorded values between 62 and 63 inches (1575-1600 millimeters) 
in the next, and so forth. One problem with this approach is that we 
jump back and forth, sometimes combining 25, sometimes 26 sets of 
millimeter values into a single inch unit. 
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In making univariate tables with intervals of at least a full 
inch, the approach just described would seem quite practical. The 
actual interval widths will be either 0.984" or 1.024" wide and the 
errors in the interval endpoints would not be larger than about 0.02". 
The errors, however, increase as one goes from univariate to bivariate 
tables and the presumptive interval widths decrease. Thus, take-- 
from a practical point of view--an extreme case: a bivariate table 
with indicated one-quarter inch intervals for both variables. This 
approach creates intervals actually either 6 millimeters or 7 millimeters 
wide. The "boxes" in the bivariate table are thus 6 x 6 = 36, 6x 7 = 42, 
or 7 x 7 = 49 mm in area. A true 1/4" x 1/4" double interval would 
include 0.0625 square inches, but in such a converted table the area 
would range from 0.0558 to 0.0759 square inches; the larger of these 
values being 36 percent larger than the smaller, and the frequency 
counts for roughly half the entries in the table being in error about 
18 percent, hardly an acceptable level of accuracy. 


A second approach would be to establish tables essentially following 
the method just discussed and then adjusting the results to compensate 
for the unequal interval widths. Thus, for example, in the case of 
the one-inch intervals, the frequencies obtained would then be multiplied 
by 1.016 (= 25.4/25) or by 0.977 (= 25.4/26) depending on whether 25 or 
26 millimeter intervals were combined to make a one-inch interval, and 
shorter intervals can be treated similarly. While some slightly 
awkward results are obtained when using this method with bivariate 
tables (the row, or column, totals for one variable depend somewhat on the 
distribution of the other variable), it would appear to be a reasonable 
one. We are, however, not aware of any use made of this method with 
anthropometric data. 


A third approach--the one which we have used--handles the problem 
of the overlapping values, the 1549 and the 1575 in the example we 
considered earlier, as follows. Since the bottom of the 61-62" interval 
is 1549.4 and a recorded value of 1549 presumably represents the range 
of 1548.5 to 1549.5, there is only a 0.1-millimeter overlap. Thus, if 
there were many individuals with recorded statures of 1549 and if there 
were no solid reason for not supposing them distributed more or less 
evenly over the 1549 +0.5-millimeter range, we might expect that about 
one-tenth of them exceeded 61", while nine-tenths of them were shorter. 
Similarly, since the upper limit of the 61-62" interval is 1574.8 
millimeters, we would expect about three-tenths of the individuals with 
recorded statures of 1575 to fall in the subinterval of 1574.5-1574.8 
millimeters. The frequency count for the 61"-62" interval, one may thus 
argue, should include one-tenth of those individuals with recorded 
statures of 1549 miilimeters, everyone with values from 1550 to 1574, 
and three-tenths of those with the value 1575. Equivalently, for each 
individual with a value of 1549, we can add 0.9 to the 60"-61" interval 
and 0.1 to the 61"-62" interval. For each individual with a value of 
1575, 0.3 is added to the 61"-62" interval and 0.7 to the next larger 
interval. 
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This approach extends easily--with the help of a computer--to the 
bivariate case. The following diagram (Figure 1) shows the treatment 
assigned to an individual with a recorded stature of 1575 millimeters 
and a recorded bustpoint height of 1092 millimeters. In univariate 

, tables, this individual would be counted as 0.3 in the 61'-62" range 
and 0.7 in the 62"-63" range for stature and as 0.7 in the 42"-43" 
range and 0.3 in the 43"-44" range for bustpoint height. In the 
bivariate table, this person is counted as 0.3 x 0.3 or 0.09 in the 
61"-62"--43"-44" box, and, as shown in the diagram, 0.21, 0.21, and 
0.49 in the three other boxes. 


Lan OY 


By using the method just described, a set of about 100 bivariate 
frequency tables with interval widths and interval end points which 
are either integer multiples or binary fractions of an inch have been 
prepared and are presented in the next chapter. To distinguish these 
tables from those constructed in terms of the measurement values as 
they were recorded, we shall call them "inch" bivariates in this report. 
These tables are presented in Tables 4 through 100 of this report. 
They are listed in the order of their presentation in the List of 
Tables starting on page 5 and are doubly listed (that is, both as 
stature and bust circumference and bust circumference and stature) in 
alphabetic order in the index at the end of this report. — 


The Truncated Tables | 


We have, in a few cases, provided both complete and truncated 
versions of a single table. This has been true, in particular, of tables 
which involve bust, waist, or hip circumference. The rationale of these 
truncated tables is illustrated by a consideration of the distribution 
of weight. The range of weight in the survey sample is from 88 to 27°.8 
pounds, a spread of almost 200 pounds. For tables with a maximum of 
22 intervals, such a spread will require, for all practical purposes, 
interval widths of 10 pounds, resulting in a table such as Table 3a. 
Not only are these intervals rather wide, but, because of the large 
difference between the largest and the next to largest weights, a 
substantial number of the rows in the table are empty. If, on the 
other hand, we use only data for the central 99% (approximately) of 
the sample, the range is from 91.8 to 199.5 pounds with a spread of 
only 107.7 pounds, and an interval width of 5 pounds becomes possible. 
Similarly, the range for bust circumference is from 27.11 to 50.57 
inches, just too large for one-inch intervals, while all but a single 
subject fall in a 27 to 47-inch range. Tables based on slightly 
truncated samples should, in general, be as useful for most design 
studies as those based on the full sample since the few outlvers 
eliminated in the truncation will, as a rule, usually be ignored whether 
they appear in the tables or not. Table 3b includes all but the four 
women who weighed less than 90 pounds and the six who weighed over 200 
pounds. As one might expect, the subject with the 51" bust was 
among these weighing over 200 pounds. As the "total" figure at the 
lower right corner of the table indicates, this group of subjects 
constituted 99.24 of the sample. 
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Chapter II 


THE "INCH" BIVARIATE TABLES 


Tables 4 through 100 were prepared using the procedure described 
in Chapter I, 


The entries in these tables are expressed in percentages of the 
total sample, rounded to the nearest tenth of one percent. Column and 
row totals were cbtained by adding the unrounded table entries and 
were then rounded. It should be noted that these tables are subject 
to the rules for the arithmetic of approximate numbers and that the 
entries in a given column (or row) as printed sometimes do not add to the 
listed total. Thus, for example, since a listed value of .1 could 
represent, among other values, .06 or .14. the sum of the two values 
(each listed as .1) might be .12 (the sum of .06 and .06) and be 
listed as .1, or .20 (the sum of .06 and .14) and be listed as .2, 
or .28 (the sum of .14 and .14) and be listed as .3. Such differences 
will rarely be larger than one or two tenths of a percent. Entries of 
-0 indicate percentages between .00 and .05%; entries which are true 
zeroes have been left blank. 


Interval endpoiuts are labelled in a normal fashion when the interval 
widths are either full or half inches. Because of the somewhat in- 
flexible nature of the computer-printout, we have used a non-standard 
labelling method for those relatively few tables with interval widths 
of quarter- or eighth-inches; the digit to the right of the “decimal 
point" represents the number of quarters (or eighths, as is appropriate) 
beyond the integer value of inches. The interval endpoints for head 
breadth, for example, will be labelled, 5.0, 5.1, 5.2, 5.3, 5-4, 5.5, 

5.6, 5.7, 6.0, etc., indicating values of 5", 5 1/8", 5 2/8", 5 3/8", 
5 4/8", 5 5/8", S 6/8", S 7/8", 6", and so forth. 
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Chapter IxI 


THE STANDARD BIVARIATE FREQUENCY TABLES 


The tables in this section (Tables 101-310) include about 200 
bivariate frequency tables based on data from the women's survey and 
using intervals which are integer multiples of the unit of measurement. 
All the full-sample ("core") measurements were recorded in millimeters 
except weight which was measured to the nearest quarter of a pound. 


2.22 Staats c_ wwe 


Maximums of 25 rows and 25 columns were chosen for reasons of 
computational simplicity and because tables of approximately that size 
were deemed close to optimum for providing the viewer with a clear 
impression of the general pattern of the interrelationship of the 
variables involved. Most of the interval widths are 5, 10, 15, or 
20 millimeters; when such is the case the interval endpoints end in 
-25 or .75 centimeters to reduce the effect of any possible tendency 
to overuse 0's and 5's as final digits. Midpoint values, in centimeters 
or pounds, are listed to the left of each column and above each column. 
The values at the top of the columns are printed on two lines and are 
to be read as a single number. Thus: 


156 
622 


indicates the number 156.25. 


Below each table we have listed the mean and standard deviation 
for both variables, the correlation coefficient for the pair, 
regression equations for each variable in terms of the other variable, 
and standard errors of estimate associated with these equations. These 
statistics are based on the units in which the table is labelled. Where, 
as is usual, both units are centimeters, the means, standard deviations, 
the standard errors of estimate, and the constant terms in the 
regression equations may be converted to inches by multiplying bv 
0.3937. The slopes of the regression lines--the coefficients of "x" 
and '"v'--do not change when, as in this case, the same change in units 
is made in both variables. 


When weight is one variable, the following rules apply: 

a. When weight is the “estimated" variable, and its unit is to 
be changed to kilograms, divide the slope, the constant, and the 
standard error by 2.2: 


Thus the equation for weight in terms of stature: 


W = 1.56 S - 122.00 (SE=16.22) in pounds and centimeters 
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becomes: 
wi = 0.709 § - 55.45 (SE=7.37) in kilograms and centimeters. 
b. When weight is the "estimated" variable, and the unit of the 
other variable is to be changed from centimeters to inches, multiply 
the slope by 2.54: 
w! = 3.962 S - 122.00 (SE=16.22) in kilograms and inches 


c. When weight is the estimator, and its unit is to be changed 
to kilograms, multiply the slope by 2.2: 


Thus, the equation for stature in terms of weight: 
S = 0.18 W + 139.16 (SE=5.52) in centimeters and pounds. 
becomes: 
S = 0.396 Ww! + 139.16 (SE=5.52) in centimeters and kilograms. 


d. When weight is the estimator and the unit of the other variable 
is to be changed to inches, divide all values by 2.54: 


S = 0.0709 W! + 54.79 (SE=2.17) in inches and pounds. 
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SHOULDER BREADTH 238 HAND BREAOTH 298 
SHOULDER CIRCUMFERENCE 30 HANJ LENGTH 69 
SHOULDER LENGTH 51 HANO LENGTH 294 
STATURE 152 
WAIST FRONT 55 POPLITEAL AEIGHT WITHeee 
WEIGHT 123 BUTTOCK=KNEE LENGTH 214 
KNEc HEIGHT, SIITING 242 
KNEE CIRCUMFERENCE WITHeee STATURE 144 
ANKLE CIRCUMFERENCE 49 
CALF CIRCUMFERENCE 279 SHOULDER*EL BOW LENGTH WITHeee 
KNce HEIGHT 204 ELBOW=FINGERTIP LENGTH 25 
UPPER THIGH CIRCUMFCRENCE 48 cLBOW=FINGCRTIP LENGTH 211 
UPPER THIGH CIRCUMFERENCE 278 STATURE Let 
KNEE HEIGHT WiTHeee SHOULDER BREADTH WiTHeee 
BUTTOCK HEIGHT 196 CHEST BREADTH 224 
CALF HEIGHT 202 HIP BREAJTH 232 
CROTCH HEIGHT 20 INTcRSCYE BACK 237 
CROTCH HEIGHT 194 INTERSCYE FRONT 238 
KNEE CIRCUMFcCRENCE 204 SHOULDER UIRCUMF ERENCE 235 
KNEc HEIGHT, SITTING 203 SHOULOLR LENGTIHN er 
SPHYRION HEIGHT 24 SHOULJUER LENGTH 236 
STATURE 137 SHOULDER (ACROMIALZ) HEIGHT 171 
WAIST HEIGHT 16 WEIGHT 114 
WAIST HEIGHT 189 
SHOULUCR LIRCUMFERENCE WITHe we 
KNEE HEISHT, SITTING W1THeee BUSTPOINT HcIGHT 182 
BUTTOCK*KNCE LENGTH 213 3UST CIRCUMFERENCE 245 
EVE HEIGHT, SITTING 210 CHEST CIRCUMFERENCE AT SCYE 244 
KNe& HEIGHT 203 CHEST CIRCUMFERENCE BELOW BUST246 
POPLITEAL HEIGHT 212 INTERSCYE BACK 29 
SITTING HEIGHT 209 INTERSCYE FRONT 30 
STATURE 143 NECK CARCUMFERCNCE 239 
SHOULOEK SREAOTH 235 
NECK CIRGUMFERENCE WITHeoe SHOULDER LENGTH 248 
BUST CIRCUMFERENCE 28 SHOULDER (ACROMiALE) HEIGHT 172 
BUST CIRCUMFERENCE 85 STATURE 146 
HEAD CIRCUMFERENCE c43 WAIST CIRCUMFERENCE 2467 
NECK TO BUSTPOINT 240 WEIGHT 115 
SHOULDER CIRCUMFERENCE 239 
SLEEVE INSEAM 241 SHOULDER LENGTH WITHeee 
SLEEVE OUTSEAM 262 BUST CIRCUMFERENCE 36 
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CHEST 3READTH 
INTERSCYE BACK 
INTERSCYE FRONT 
SHOULOER BREADTH 
SHOULDER BREAOGTH 
SHOULDER CIRCUMFERENCE 
SLEEVE OUTSEAM 

WAIST CIRCUMFERENCE 


INDEX OF BIVARIATE TABLES 


TABLE NO- 
26 


SHOULDER (CACROMIALE) HEIGHT WITHe oe 


AXILLA HEIGHT 
BUSTPOINT HEIGHT 
CROTCH HEIGHT 

SHOULDER BREADTH 
SHOULDER CIRCUMFERENCE 
STATURE 

STATURE 

WAIST 3ACK 

WAIST 4EIGHT 

WEIGHT 


SITTING HEIGHT WITHeee 
CROTCH HEIGHT 
ELBOW*FINGERTIP LENGTH 
tYE HEIGHT, SITTING 
KNEE HEIGHT, SITTING 
STATURE 
WEIGHT 


SLcEVE INSEAM WITHeee 
BUST CIRCUMFERENCE 
BUST CIRCUMFERENCE 
NECK CIRCUMFERENCE 
SLEEVE OUTSEAM 
SLEEVE OUTScAM 
STATURE 
STATURE 
WAIST JACK 
WAIST FRONT 


SLEEVE OUTSEAM WITHoee 
BUST CIRCUMFERENCE 
BUST CIRCUMFERENCE 
NECK GIRCUMFERENCE 
SHOULDZR LENGTH 
SLEEVE INSEAM 
SLEcVE INSEAM 
STATURE 
STATURE 
WAIST 3ACK 


TABLE NO~ 
WAIST FRONT 64 
SPHYRION HEIGHT WI THe ee 
GROTCH HEIGHT 23 
KNEE HEIGHT 24 
STATURE 166 
WAIST HEIGHT 13 
STATURE WITHeee 
ANKLE HEIGHT 165 
AXILLA HEIGHT 132 
AXILLA TO WAIST 158 
BACK CURVATURE*BUST 153 
BACK CURVATURE*HIP 155 
BACK CURVATURE-WAIST 154 
BUSTPOLNT HEIGHT 133 
BUST CIRCUMFERENCE ? 
BUST CIRCUMFERENCE 78 
BUST CIRCUMFERENCE 147 
BUTTOCK=KNEE LENGTH 145 
BUTTOCK HEIGHT 136 
CALF HEIGHT 138 
CROTCH HEIGHT 6 
CROTCH HEIGHT 135 
VROTCH LENGTH 164 
cLBOW-FINGERTIP LENGTH 142 
EVE HEIGHT, SITTING 140 
FOOT LENGTH 164 
HAND LcENGTH 1o3 
HEAD CIRCUMFERENCE 162 
HIP CIRCUMFERENCE 9 
HIP CIRCUMFERENCE 80 
HIP ULRCUMFERENGE 143 
INTerRscYe BACK 151 
INTERSCYE FRONT 152 
KNEE HELGHT 137 
KNEcG HEIGHT, SITTING 143 
POPLITEAL HEIGHT 146 
SHOUL DeR@EL BOW LENGTH 141 
SHOUL Dek CIRCUMFERENCE 146 
SHOULDER (ACROMIALE) HEIGHT 4 
SHOULDER (ACROMIALE) HEIGHT 131 
SITTING HEIGHT 139 
SLEcVE INSEAM 12 
SLEEVE INSEAM 159 
SLEcCVE OUTSEAM 13 
SLEEVE OUTSEAM 100 
SPHYRION HEIGHT 106 
WERTICAL TRUNK CIRCUMFERENCE 159 


WAIST ATK 


INDEX OF BIVARIATE TABLES 


TABLE NOe 
WAIST 3ACK 356 
WAIST CIRCUMFERENCE Cy 
WAIST CIRCUMFERENCE 79 
WAIST SIRCUMFERENCE 148 
WAIST FRONT 11 
WAIST FRONT 157? 
WAIST AEIGHT 5 
WAIST HEIGHT 134 
WEIGHT 101 
UPPER THIGH CIRCUMFERENCE Wi THeoe 
HIP CIRCUMFERENCE 267 
KNEE CIRCUMFERENCE 48 
KNc—E CIRCUMFERCNCE 2706 
VERTICAL TRUNK CIRCUMFERENCE W1THeee 
BUST CIRCUMFERENCE 257 
STATURE 156 
WEIGHT 421 


WAIST BACK WITHeee 


AXILcA TO WAIST 58 
BUST CIRCUMFERENCE 39 
BUST CIRCUMFERENCE 93 
CROTCH LENGTH ot 
INTERSCYE BACK 94 
NECK TO BUSTPOINT 57 
SHOULDER (ACROMIALE) HEIGHT 14 
SLCEVE INSEAM 59 
SLEEVE OUTSEAM 60 
STATURE 40 
STATURE 150 
WAIST GCIRCUMFLRENCE 264 
WAIST FRONT 50 
WAIST FRONT 289 
WEIGHT 127 
WAIST BREADTH WITHees 
BACK CJRVATURE-WAIST 231 
CHEST 3READTH 22e 
HIP BR-ADTH 229 
WAIST CIRCUMFERENCE 230 
WAIST DEPTH 220 
WAIST dEIGHT 191 
WEIGHT 412 
WAIST GIRCUMFERENCE WITHeoe 
AXILLA TO WAIST 266 
BACK CURVATURE WAIST 263 
BUSTPOINT HEIGHT 186 


TABLE NOe 
BUST CIRCUMFERENCE 33 
BUST CIRCUMFERENCE 68 
BUST CIRCUMFERENCE 255 


CHEST CIRCUMFERENCE AT SCYE 251 
GHEST CIRCUMFERENCE BELOW BUST 259 


GROTCH HEIGHT eL 
CROTCH HEIGHT 83 
CROTLH LENLTH 47 
CROTCH LENGTH 100 
HIP CIRCUMFERENCE 4S 
HIP CIRCUMFERENCE 99 
HIP CIRCUMFERENCE 262 
SHOULDER CIRCUMFER- NCE 247 
SHOULurR LENGTH 4§ 
STATURE 8 
STATURc 79 
STATURE 148 
WAIST BACK 204 
WAIST BREADTH 239 
WAIST O&PTH 221 
WAIST FRONT 205 
WAIST HEIGHT 17 
WAIST HEIGHT 8a 
WAIST HeIGHT 192 
WEIGHT 119 
WAIST OEPTH WlTrHeee 
3UST OEPTH 215 
WAIST dee AQTH 220 
WAIST CIRCUMFERENCE 221 
WAIST HEIGHT 190 
WeIGHT 110 
WAIST FRONT WiTHeee 
AXILLA TU WAIST 62 
BUST CIRCUMFERENCE «0 
BUST CIRCUMFERENCE 9% 
INTERSCVE FRONT 55 
SLEEVE INSEAM 63 
SLEEVe OUTScAM be 
STATURC 41 
STATURE 157? 
WAIST BACK 56 
WAIST BACK 289 
WAIST CIRCUMFCRENCE 205 
WEIGHT 126 


WAIST HEIGHT WlTHeee 


BUSTPOINT HEIGHT 177 
BUTTOCK HteIGHT 186 


hela ed it. 


on ee ee eee ne ee ee ee 


INOEX OF BIVARIATE TABLES 


TABLE NOo 
CROTCH HEIGHT 15 
CROTCH HEIGHT 187 
HIP CIRCUMFERENCE 62 
HIP CIRCUMFERENCE 18 
KNcE HEIGHT 16 
KN&e He IGHT 189 
SHOULDER CACROMIALE) HEIGHT 169 
SPHYRIUN HEIGHT 19 
STATURE 5 
STATURE 134 
WAIST JREADTH 191 
WAIST GIRCUMFCRENCE 17 
WAIST CIRCUMFERCNCE 81 
WAIST SIKCUMFERENCE 192 
WAIST JEPTH 190 
WEIGHT 105 
WEIGHT WITHeee 
AXILLA HEIGHT 103 
BACK CJRVATURC BUST 124 
BACK CURVATURESHIP 126 
BACK CURVATURESWAIST 125 
BUST POINT HEIGHT 104 
BUST CIRCUMFERENCE 117 
BUST OcPTH 169 
BUTTOCX*KNEE LENGTH 108 
CHEST 3REAOTH 141 
CHEST GIRCUMFERENCE AT SCYE 116 
CHEST CIRCUMFERENCE BELOW BUST118 
CROTCH HEIGHT 106 
CROTCH LENGTH 129 
HEAD CIRCUMFERENCE 130 
HIP BREADTH 143 
HIP CIRCUMFERENCE 120 
INTERSCYE BACK 122 
INTERSCVE FRONT 123 
SHOULDER BREADTH 114 
SHOULDER CIRCUMFERENCE 115 
SHOULDER CALROMIALc) HEIGHT 102 
SITTING HEIGHT 107 
STATURE 101 
VERTICAL TRUNK CIRCUMFERENCE 121 
WAIST 3ACK 127 
WAIST 3READTH 112 
WAIST CIRCUMFERENCE 119 
WAIST JEPTH 110 
WAIST FRONT 128 
WAIST HEIGHT 105 


' 
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WRIST CIRCUMFERCNCe WiTHeee 


TABLc NOo 


FOREARM CIRCUMFERENCE, FLEXED 275 


HAND CIRCUMFERENCE 


277 


PEA BS 


bet aime Oe 


